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Abstract 
The mosquito is the principal vector of many of the vector borne diseases affecting human 
beings and animals. Several mosquito species vectors for the pathogens of various diseases 
like malaria, filariasis, Japanese encephalitis, dengue fever, dengue haemorrhagic fever and 
yellow fever. Repeated use of synthetic insecticides for mosquito control has disrupted natural 
biological control systems and led to resurgences in mosquito populations. It has also resulted 
in the development of resistance, undesirable effects on non-target organisms and fostered 
environmental and human health concern, which initiated a search for alternative control 
measures. Plants are considered as a rich source of bioactive chemicals and they may be an 
alternative source of mosquito control agents. They even result in mutation of genes and these 
changes become prominent only after a few generations. Hence, the present study has been 
choosen to determine the photochemical screening, compound identification by GC-MS 
studyand larvicidal activity in various concentratingof Eclipta prostrata leaves extractagainst 
Aedes aegypti. The phytochemicals such as saponins, tannins, phenols, terpenoids, flavanoids, 
amino acids and protein, carbohydrates, glycosides were identified in both aqueous and 
methanol extracts, further revealed that Eclipta prostrata extract exhibited significantly 
highest larvicidal activity in 400 ppm at 24 hrs of methanol extract when compared to 
aqueous extract. The GC-MS analysis, showed 16 different compoundsand the compound 
isopropyl myristate, is found to be present in high area percentage.Further, the result of the 
currentinvestigation revealed that the methanol extract of Eclipta prostrata possess good 
larvicidal activity against Aedes aegypti with maximum larvicidal repellent and the numbers 
of the dead larvae were affected by increasing the concentrations of the plant extracts. 
Introduction 
 
India is one of the largest producers of medicinal herbs and is 
rightly called the botanical garden of the world as it is sitting 
on a gold mine of well-recorded and traditionally well 
practiced knowledge of herbal medicine. About 17,000 species 
of Indian flora about 7500 species of higher plants are 
reported to possess medicinal value and in other countries it is 
projected about 7% and 13%. In this regard India has a unique 
position in the world, where a number of recognized 
indigenous systems of medicine are available for the health 
care of people. No doubts that the herbal drugs are popular 
among rural and urban community of India. The demands for 
plant based medicines are increasing very fast in India. From 
this, we can say that search is goingon for more plantswhich 
can give therapeutic activity in treatment of various diseases 
[1]
.  
Vector borne diseases are among the major causes of illness 
and death in many developing countries. Mosquitoes can 
transmit more diseases than any other group of arthropods and 
affect millions of people throughout the world. WHO has 
declared the mosquitoes as “public enemy number one” [2]. 
Mosquito borne diseases are prevalent in more than 100 
countries across the world, infecting over 700,000,000 people 
every year globally and 40,000,000 of the Indian population. 
They are nuisance to human beings and are the major vector 
for the transmission of life threatening diseases like malaria, 
dengue fever, yellow fever, chikunguniya fever, lymphatic 
filariasis and Japaneses encephalitis 
[3]
. To prevent 
proliferation of mosquito borne diseases and to improve 
quality of environment and public health, mosquito control is 
essential. The major tool in mosquito control operation is the 
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application of synthetic insecticides such as organochlorine 
and organophosphate compounds. But mosquitoes have 
developed resistance against them. Though larvicides play a 
vital role in controlling mosquitoes in their breeding sites, 
these also show a negative impact in areas of beneficial and 
non-target organisms. Thus, synthetic insecticides have 
created several problems including the development of 
resistant insect strains, ecological imbalance and harm to 
mammals. Due to these drawbacks researchers are working 
hard to find biodegradable, target-specific and 
environmentally safe alternatives 
[4,5]
. 
Mosquito control includes targeting the adult mosquito 
through spraying chemical insecticides or by killing the 
mosquito larvae before they emerge into adults via using 
synthetic larvicides or botanical extracts as an alternative 
larvicide. Synthetic larvicides also disrupt natural biological 
control systems that sometimes result into a wide spread 
development of resistance 
[6]
. This phenomenon has triggered 
and urged the development of alternative using natural 
products. Current research trends use plant extract as 
alternative larvicides because they contain various 
phytochemicalsthat are specific in killing mosquito larvae 
without harming other organisms and the environment 
[7-10]
. 
Dengue fever is caused by the arthropode borne flavivirus 
named dengue virus transmitted by the Aedes aegypti 
mosquito 
[11]
.Dengue fever is spread through the bite of an 
infected Aedes aegypti mosquito. The mosquito gets the virus 
by biting an infected person. The first symptom of the disease 
appears in about5-7 days of the infected mosquito bites a 
healthy person. The dengue fever is one of the life threatening 
diseases caused by dengue virus (Flavivirus) that is borne and 
transmitted by mosquitoes living in tropical and subtropical 
climates worldwide, mostly in urban and semi urban areas 
[12]
.Developing a safe and effective antiviral drug is difficult, 
because viruses use the host‟s cells to replicate. This makes it 
difficult to eradicate the virus without harming the host 
organism‟s cells [13]. It was clearly proved that crude or 
partially purified plant extracts are less expensive and highly 
efficacious for control of mosquitoes 
[14]
.The plant extract are 
eco-friendly and are not toxic to vertebrates 
[15]
. 
Eclipata prostrata Linn is a common plant and abundantly 
grows throughout India up to 6000 ft heights of hills.It is 
commonly known as Trailing Eclipta in English, Bhanagra in 
Hindi and Kayyanthara in Tamil. It is an ereact or prostrate 
annual herb and the leaves are opposite, sessile and 
lanceolate.The leaves are densely arrangedon both sides of the 
stem and rooting at the nodes and the flower-heads are white 
[16]
andis popularly known as false daisyBhingaraj.They has 
great traditional reputations of being used by the rural people 
of Tamil Nadu for several human illnesses like kidney and 
liver weakness, inflammatory conditions, opthalamic and 
digestive disorders. It is also regarded as the best haematinic, 
diuretic and anthelmintic 
[17]
. 
Plant may be a source of alternative agents for control of 
mosquitoes, because they are rich in bioactive chemicals, are 
active against limited number of species including specific 
target-insects and are biodegradable, because mosquitoes 
develop genetic resistance to synthetic insecticides and even to 
biopesticides. Hence, the present study was undertaken to 
evaluate mosquito larvicidal potentiality of aqueous and 
methanol leaf extracts of Eclipta prostrata against the fourth-
instar larvae of a Aedes aegypti and to the screen the 
phytochemical present in the leave extracts and to identify the 
active compound present in the methanol extract of Eclipta 
prostrata leaves. 
 
Methodology Collection and extraction of plant material 
The fresh leaves of Eclipta prostrata plant were collected 
from in and around Thanjavur District, Tamilnadu, India. 
 
Preparation of extract 
The plant material was shade dried for three days. After 
drying, plant material is powdered with the help of mixer 
grinder. Twenty gram of powdered plant material was mixed 
with 100ml solvent like aqueous and methanol. The extracts 
prepared in succession from powdered leaf material by soxhlet 
method. The collected extracts stored in a vial for further 
studies. 
 
Phytochemical Screening 
Different qualitative chemical tests can be performed for its 
chemical composition using standard procedures described by 
Harborne 
[18]
, Trease and Evans 
[19]
 and Sofowara
[20]
. 
 
Test organism (Mosquitoes) - sample collection 
Eggs of Aedes aegypti is obtained from Centre for Research in 
Medical Entomology (CRME), Madurai, Tamilnadu, India. 
Test organisms were reared in trays containing tap water and 
maintained at 28±2⁰ c in the laboratory. The eggs were 
hatched out into first instar larvae and they were fed with yeast 
powder and glucose. On the third day the first in star molted 
into second instar. On the fifth day it turned to third instar and 
the fourth instar was molted on the seventh day. The larvae 
were fed with larval food (dog biscuit and glucose in the ratio 
3:1).The fourth in star larvae of Aedes aegypti was used in the 
present study (Fig.1) 
 
Larvicidal bioassay 
The larvicidal bioassay was carried out by using standard 
WHO protocols 
[21]
.The tests were conducted in 5 liter tray 
with 2 liter of tap water in a series.The test concentrations 
were made with both the aqueous and methanol extracts of 
Eclipta prostrata respectively.From the stock solution, 
different concentrations were prepared as 100 ppm, 200 ppm, 
300 ppm and 400 ppm.The immature mosquitoes particularly 
fourth instar larvae were used for the present study and they 
fed with yeast powder and glucose on the water surface.10 
larvae per concentration were exposed to each dose, the 
number of dead larvae was recorded for every 12 hours for 
two days post treatment at room temperature.The larvae 
considered to dead when they showed no sign of movement 
(or) immobile and unable to reach the water surface.They 
were disposed with the proceed using a needle and mortality 
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data was analyzed by using Abbott‟s method [22]. The 
experiment was repeated for six times.  
 
GC-MS analysis 
 
GC-MS analysis was carried out on a Perkin Elmer Turbo 
Mass Spectrophotometer (Norwalk, CTO6859, and USA) 
which includes a Perkin Elmer Auto sampler XLGC. The 
column used was Perkin Elmer Elite - 5 capillary column 
measuring 30m × 0.25mm with a film thickness of 0.25mm 
composed of 95% Dimethyl polysiloxane. The carrier gas used 
was Helium at a flow rate of 0.5ml/min. 1μl sample injection 
volume was utilized. The inlet temperature was maintained as 
250°C. The oven temperature was programmed initially at 
110°C for 4 min, then an increase to 240°C. And then 
programmed to increase to 280°C at a rate of 20°C ending 
with a 5 min. Total run time was 90 min. The MS transfer line 
was maintained at a temperature of 200°c. The source 
temperature was maintained at 180°c. GCMS was analyzed 
using electron impact ionization at 70eV and data was 
evaluated using total ion count (TIC) for compound 
identification and quantification. The spectrums of the 
components were compared with the database of spectrum of 
known components stored in the GC-MS library. 
Measurement of peak areas and data processing were carried 
out by Turbo-Mass-OCPTVS-Demo SPL software.  
 
Statistical analysis 
 
The results obtained in the present investigation were analysed 
statistically using standard deviation (SD) and Duncan‟s 
multiple range test (DMRT) 
[23]
. 
The data were compiled using statistical package for social 
science program (SPSS 16
th
 version) and subjected to analysis 
of variance (ANOVA) with post hoc Duncan‟s test 
comparison 
[24]
 (oneway), P<0.05 was considered as 
significance.  
 
Results 
 
The present investigation deals with the screening of 
phytochemicals present in the aqueous and methanol extracts 
of Eclipta prostrata leaves.Test leaves was screened for 
larvicidal activities against Aedes aegypti and the compounds 
present in the methanol extract were also identified using GC 
– MS. 
The phytochemical compounds of Eclipta prostrata 
qualitative analyzed, further the present study showed the 
presence of phytochemical compounds such as saponins, 
tannins, phenols, terpenoids, flavanoids, aminoacid and 
proteins, carbohydrates, glycosides were present in both 
aqueous and methanol extract. The compounds 
phytobatannins, volatile oils were exclusive present in 
methanol extracts and were absent in aqueous extracts. The 
compounds steroids were absent in both aqueous and 
methanol extracts (Table – I). 
 
Table 1: Preliminary phytochemical studies on various 
extracts of Eclipta prostrate leaves powder 
 
S. No. Phytochemical tests Aqueous Methanol 
1 Saponins + + 
2 Tannins + + 
3 Phenols + + 
4 Steroids - - 
5 Terpenoids + + 
6 Flavanoids + + 
7 Amino acid and proteins + + 
8 Carbohydrates + + 
9 Phytobatannins - + 
10 Volatile oils - + 
11 Hydrolysable Tannins + - 
12 Glycosides + + 
„(+)‟ Present               „(-)‟ Absent 
 
The larvicidal activity of Eclipta prostrata aqueous extracts 
showed significantly high effect in 400ppm (8.50 ± 0.34) 
concentration at 48 hrs against Aedes aegypti but it does not 
reaches the 100% mortality in aqueous extract.The 100 ppm 
concentration showed significantly minimum mortality when 
compared to other concentrations ie., no effect on Aedes 
aegypti. 
The methanol extract of Eclipta prostrata showed 
significantly high larvicidal effect at 400 ppm (10.00 ± 0.33) 
24 hrs treatment group against Aedes aegypti. The larvicidal 
activity was increase gradually as the concentration of the 
extract increased. It is noticed that the concentration of the 
extract increased, the mortality rate of the larvae was also 
increased. Over all aqueous and methanol extracts larval 
mortality of methanol extract Eclipta prostrate showed 100% 
mortality at 400 ppm 24 hrs treatment group when compared 
to aqueous against Aedes aegypti. To conclude the results, the 
present study revealed that the methanol extract of Eclipta 
prostrata showed maximum activity against Aedes aegypti 
(Table -2).  
 
Table 2: Larvicidal activity of Aedes aegypti against Eclipta 
prostrata plant extracts 
 
Concentration of 
plant extracts (ppm) 
Time 
interval 
(Hours) 
Eclipta prostrata 
Aqueous Methanol 
Control 
12 
0.00 ± 
0.00
g 
0.00 ± 
0.00
h
 
24 
0.00 ± 
0.00
g
 
0.00 ± 
0.00
h
 
36 
0.00 ± 
0.00
g
 
0.00 ± 
0.00
h
 
48 
0.00 ± 
0.00
g
 
0.00 ± 
0.00
h
 
100 
12 
0.00 ± 
0.00
g
 
0.00 ± 
0.00
h
 
24 
0.00 ± 
0.00
g
 
2.00 ± 
0.25
g
 
 Mahalakshmi et al./ Indian J. Pharm. Biol. Res.,2018; 6(1):65-72 
 
Research Article                                                                                                                                                                                       68 
 
36 
2.33 ± 
0.33
f
 
4.66 ± 
0.33
e
 
48 
4.83 ± 
0.30
bc
 
6.33 ± 
0.33
de
 
200 
12 
0.00 ± 
0.00
g
 
4.33 ± 
0.33
f
 
24 
2.33 ± 
0.33
f
 
5.33 ± 0.21
 
de
 
36 
4.83 ± 
0.30
bc
 
7.33 ± 
0.21
c
 
48 
6.33 ± 
0.5
a
 
8.33 ± 
0.21
b
 
300 
12 
0.00 ± 
0.00
g
 
5.50 ± 
0.21
e
 
24 
2.83 ± 
0.30
ef
 
6.33 ± 
0.49
de
 
36 
5.33 ± 
0.42
cd
 
7.00 ± 
0.36
d
 
48 
8.33 ± 
0.51
a
 
8.50 ± 
0.22
c
 
400 
12 
3.50 ± 
0.34
de
 
7.16 ± 
0.30
c
 
24 
5.66 ± 
0.42
b
 
10.00 ± 
0.33
 a
 
36 
6.50 ± 
0.34
b
 
00.00 ± 
0.00
h
 
48 
8.50 ± 
0.34
 a
 
00.00 ± 
00.00
h
 
Values are expressed in Mean ±SE.  Different superscript 
alphabets within the column indicate statistical significant 
difference in larvicidal activity between concentrations at 
P<0.05 level. 
 
Phyto components present in the methanol extract Eclipta 
prostrata leaves were identified using GC-MS.Nearly 16 
compound were identified and the compounds were fell 
between the retention time 2.94 min to 13.38 min.The 
compounds are octanoic acid, 8-hydroxy-metyl…(2.94), 
acetylacetone, monoxime (3.85), cyclobutanone, 2-methyl-2-
oxiranyl- (4.34), 4-methyl-1-hepten- 4-ol acetate (4.85), 3-
nonynoic acid (6.80), dodecanoic acid, methyl ester (7.10), 
acetonitrile, 2,2‟-iminobis (7.50), cyclobutanone,2-methyl-2-
oxiranyl- (8.25), carbonic acid, ethyl octadecyle (8.50), methyl 
teradecanoate (9.32), benzisoxazole -2-acetic acid, hydroxyl 
(9.80), isopropyl myristate (10.37), 2-propenoic acid, 3-(3-
fluorophenol) (10.86), cyclopentaneundecanoic acid, methyl 
(11.38), n- hexadecanoic acid (11.70), 9-octadecanoic acid 
(13.30). 
Among 16 compounds the compound isopropyl myristate 
(C17H34O2, 270.45) fell at retention time 10.37min is the 
present in high area percentage (56.97%) when compared to 
other compounds. Next to this, the compound9-octadecanoic 
acid(C18H34O2 , 283.46) is present in high area percentage 
(24.21) at retention time 13.30 min, followed by, n- 
hexadecanoic acid (C16H32O2, 256.43) which is present in high 
area percentage (7.21%) at the retention time 11.70 min. The 
compounds cyclobutanone, 2-methyl-2-oxiranyl (C10H18O3 , 
186.25) and Carbonoic acid, ethyl octadecyle (C21H42O3, 
342.55) where present in low are percentage (0.44, 0.55%) at 
retention time 8.25 and 8.80 respectively(Table 3, Fig. 1). 
 
Table 3: Phyto-components identified in the methanol extract of Eclipta prostrata leaves using GC-MS 
 
Peak No. Compounds Name Mol. Formula R. Time Mol. Weight Area % S 
I Octanoic acid, 8-hydroxy-metyl C8H1 O2 2.94 144.21 2.29 
II Acetylacetone, monoxime C5H8O2 3.85 100.13 0.94 
III Cyclobutanone, 2-methyl-2-oxiranyl C7H10O2 4.34 126.15 0.77 
IV 4- Methyl-1-hepten- 4-ol acetate C9H16O 4.85 140.22 0.70 
V 3-Nonynoic acid C3H6O2S 6.80 106.13 0.44 
VI Dodecanoic acid, methyl ester C13H26O2 7.10 200.31 0.86 
VII Acetonitrile, 2,2‟-iminobis C18H34O2 7.50 95.11 1.30 
VIII Cyclobutanone,2-methyl-2-oxiranyl C10H18O3 8.25 186.25 0.44 
IX Carbonic acid, ethyl octadecyle C21H42O3 8.80 342.55 0.55 
1X Methyl teradecanoate C15H30O2 9.32 242.40 1.13 
XI Benzisoxazole -2-acetic acid, hydroxyl C9H7NO3 9.80 177.15 0.48 
XII Isopropyl myristate C17H34O2 10.37 270.45 56.97 
XIII 2-Propenoic acid, 3-(3-fluorophenol) C3H4O3 10.86 88.06 1.08 
XIV Cyclopentaneundecanoic acid, methyl C16H30O2 11.38 254.41 0.62 
XV n- Hexadecanoic acid C16H32O2 11.70 256.43 7.21 
XIV 9-Octadecanoic acid C18H34O2 13.38 282.46 24.21 
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Retention Time (Minutes) 
Fig. 1:Identification of active compounds in the methanol extract of Eclipta prostrata leaves using GC- MS 
 
Discussion  
Globally there has been a conscientious effort by scientists to 
overcome these problems and great emphasis has been placed 
recently on green chemistry for mosquito control using natural 
plant products. It is well known that natural products derived 
from plants are effective, safe and extensively used as 
biologically active compounds particularly in the area of 
infectious diseases 
[25]
. Several studies have focused on the 
plant products as effective insecticides and larvicides for 
controlling different species of mosquitoes 
[26]
. Natural 
products from plants are alternative sources of insect control 
agents since they contain a range of bioactive chemicals, 
which are selective and do not harm non-target organisms and 
the environment 
[27,28]
.Plants have formed the basis of natural 
pesticides that make excellent leads for new pesticide 
development 
[29]
.During the last decade, various studies on 
natural plant products against mosquito vectors indicate them 
as possible alternatives to synthetic and chemical insecticides. 
In our present phyto components study,saponins, tannins, 
phenols, terpenoids, flavanoids, amino acid and proteins, 
carbohydrates, glycosides were present in both aqueous and 
methanol extracts of Eclipta prostrata. The reported 
phytochemicals derived from plant sources can act as 
larvicide, insect growth regulators, and repellent and 
ovipositor attractant and have different activities observed by 
many researchers 
[30-32]
. However, insecticides of plant origin 
have been extensively used on agricultural pests and to a very 
limited extent, against insect vectors of public health 
importance. Larvicidal activities of the plant extracts vary 
according to the plant species, the parts of the plant, the 
geographical location where the plants were grown and the 
application method. Plant could be an alternative source for 
mosquito larvicides because they constitute a potential source 
of bioactive chemicals and generally free from harmful 
effects. Use of these botanical derivatives in mosquito control 
instead of synthetic insecticides could reduce the cost and 
environmental pollution 
[33]
. 
Saponins, which is one of the active constituents involved in 
plant disease resistance because of its antimicrobial and 
antilarvicidal activity 
[34]
. Traditionally, saponins are 
subdivided into triterpenoid and steroid glycoside, tannins are 
phenolic compound which act primary antioxidants or free 
radical scavenger 
[35]
. 
Phytochemicals derived from plant sources can act as 
larvicide, insect growth regulators, and repellent and 
ovipositor attractant and have different activities observed by 
many researchers 
[36-37]
. However, insecticides of plant origin 
have been extensively used on agricultural pests and to a very 
limited extent, against insect vectors of public health 
importance. Larvicidal activities of the plant extracts vary 
according to the plant species, the parts of the plant, the 
geographical location where the plants were grown and the 
application method. Plant could be an alternative source for 
mosquito larvicides because they constitute a potential source 
of bioactive chemicals and generally free from harmful 
effects. Use of these botanical derivatives in mosquito control 
instead of synthetic insecticides could reduce the cost and 
environmental pollution 
[38]
. 
Several secondary metabolites such as steroids 
[30-
41]
phenolicsessential oils 
[42]
 were reported to have a 
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remarkable mosquito larvicidal activity. Plant-derived 
substances have recently become of great interest due to their 
multipleapplication 
[43]
. The medicinal plants are the richest 
bioresource of drugs of traditional systems of medicine 
[44]
.Even today plant materials continue toplay a major role in 
primary health care as therapeutic remedies in many 
developing countries 
[45]
. Botanicals are basically secondary 
metabolites that serve as a means of defence mechanism of the 
plants to withstand the continuous selection pressure from 
herbivore predators and other environmental disturbing 
organism 
Mosquito borne diseases are one of the most public health 
problems in the developing countries. It can be controlled by 
preventing mosquito bite using repellent, causing larval 
mortality and killing mosquitos. The effects of various extracts 
were studied in a dose dependent manner. Senthilnathan, 
[46]
 
observed that higher larvicidal effect of Eucalyptus 
tereticornis oil with increased doses on Anopheles stephensi, 
which was correlated with our findings, that methanol extracts 
shows maximum mortality when compare to aqueous.The 
plant M. Hortensis has apotent mosquito larvicidal property a 
pertaining to its effect on growth and development of 
mosquitoes. This can also be used for control of mosquito 
breeding 
[47,48]
. They also offer this as a safer alternative to 
synthetic chemicals and can be obtained by individuals and 
communities easily at a very low cost. However, toxicity tests 
of the active plants need to be done to ascertain their safety in 
administration 
[49,50]
. 
Recently, bio-pesticides with plant origins are given for use 
against several insect species, especially disease transmitting 
vectors, based on the fact that compounds of plant origin are 
safer to use, without phototoxic properties and leave no scum 
in the environment 
[51]
. Chapagain and Wiesman, 
[52]
 reported 
that saponin extracted from the fruit of Balanitesaegyptiaca 
showed 100% larvicidal activity against Aedes aegypti 
mosquito larvae. They have suggested that the saponin 
molecules interact with the cuticle membrane of the larvae, 
ultimately disarranging the membrane could be the most 
probable reason for the larval death. The deficiency of 
dissolved oxygen and active presence of the antioxidant 
saponin molecule might be the reason for larval death. 
However, much study is required to find out the mechanism 
by which saponin kills the larvae. A commercial saponin 
mixture extracted from Q. saponaria showed increasing 
toxicity (100% larval mortality) in Aedes aegypti and 
Culexpipiens when both saponin concentration and the 
duration of the experiment were increased [53]. This result 
support our present study, that methanolic extract of Eclipta 
prostrata show significantly high mortality ie.,100% in 400 
ppm at 24 hrs of treatment.The result of the 
currentinvestigation revealed that the methanol extract of 
Eclipta prostrata possess good larvicidal activity against 
Aedes aegypti with maximum larvicidal repellent and the 
numbers of the dead larvae were affected by increasing the 
concentrations of the plant extracts. 
Preventive measures should be taken before spreading of any 
kind of disease including dengue fever. Hence, the study 
concluded that Eclipta prostrata leaf methanol extract 
effective has larvicidalproperty against Aedes aegypti. Further, 
research can be developed by examining the content of 
identified compounds inEclipta prostrataextract which may 
beresponsible for larvicidal activityand can be tested their 
effects on the isolation lab trails. 
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